Genetic and biochemical characterization of the dioxygenase involved in lateral dioxygenation of dibenzofuran from Rhodococcus opacus strain SAO101.
Rhodococcus opacus strain SAO101 was shown to degrade on various polycyclic aromatic hydrocarbons such as naphthalene, dibenzofuran (DF), and dibenzo-p-dioxin (DD). One of the unique traits of the strain SAO101 is its ability to oxidize DF compounds by lateral dioxygenation. To clone the lateral dioxygenase gene involved in compound degradation in strain SAO101, we identified a cosmid clone that oxidizes aromatic compounds by using SAO101 genomic DNA. Sequencing analysis revealed that isolated cosmid clone contained ring-hydroxylating dioxygenase genes (narAaAb) with homologies to indene dioxygenase genes of Rhodococcus strain I24 and naphthalene dioxygenase genes of Rhodococcus strain NCIMB12038. The NarAaAb-expressing Rhodococcus cells exhibited broad substrate specificity for bicyclic aromatic compounds and had high ability to degrade dibenzofuran and naphthalene. Metabolite analysis revealed that dihydrodiol compounds were detected as metabolites from dibenzofuran by the NarAaAb-expressing Rhodococcus strain, indicating that dibenzofuran was converted by lateral dioxygenase activity of NarA dioxygenase. Based on reverse transcriptase-polymerase chain reaction analysis, it was found that the narAaAb genes were cotranscribed and that their expression was induced in the presence of aromatic hydrocarbon compounds. It is likely that these genes are involved in the degradation pathways of a wide range of aromatic hydrocarbons by this strain. Strain SAO101 harbors three huge linear plasmids, pWK301 (1,100 kbp), pWK302 (1,000 kbp), and pWK303 (700 kbp), and the nar genes were found to be located on the pWK301 plasmid.